Direct conversion of porcine embryonic fibroblasts into adipocytes by chemical molecules.
Direct reprogramming of terminally differentiated cells to specify different cell types may allow somatic cells to be reprogrammed to an alternative, differentiated fate without intervening stem or progenitor cells. Recent studies have shown that the conversion of fibroblasts to other cell lines can be accomplished by the introduction of master regulator transcription factors. These findings have raised the question as to whether chemical molecules could replace transcription factor cocktails to directly alter defined somatic cell fate. Here, we demonstrate the generation of adipocytes directly from porcine embryonic fibroblasts (PEFs) using defined chemical molecules. Treatment with SB431542 and Thiazovivin, which are transforming growth factor-beta (TGF-β) and ROCK signaling pathway inhibitors, respectively, allowed PEFs to directly convert to fat-laden adipocytes. These induced adipocytes expressed multiple fat marker genes. We believe that these findings demonstrate that committed adipocytes can be directly reprogrammed from differentiated somatic cells using defined chemical molecules. The generation of adipocytes from nonadipogenic lineages has important implications for studies of adipogenesis, obesity modeling, and regenerative medicine. Additionally, these findings may enlighten a new method that direct reprogramming committed cell lines to other somatic cells using defined chemical molecules.